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CONSTRUCTION

Base Preparation

The thermal cracks in the base had been filled by iniection of a lime

slurry the winter prior to resurfacing. The crack depressions had been

leveled with a slurry.

There was some alligator cracking in the outside six feet of the pave-
ment. These areasg were covered with an engineering fabric before resur-
facing. Areas reported as base failures were leveled with hot mix before

the fabric was placed.

Project FR-71-2{17)--2G-6%9 had 386.6 square yards of fabric placed and
tack coated with 0.26 gallon of A.C. per square yard and project
FR~71~3(26}--2G~15 had 5,542.64 sguare yards of fabric placed with 0.24

gallon of tack coat per square yard (Appendix F).

Surface preparation generally consisted of cleaning with a rotary broom

and cleaning any open cracks with compressed air.

Plant Operation

The asphalt plant was a CMI Drum Mix Plant modified to mix recycled
asphaltic concrete., The virgin aggregates were fed into the burner end
of the drum and the recycled asphaltic concrete was fed into the drum

through a collar at the center of the drum.
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The virgin material was super heated and then combined with the recycled
material at the center of the drum preventing the burning of the asphalt
cement from the recycled asphalt cement concrete. Hydrated lime used as
an anti-stripping agent (1% by weight) was pneumatically fed into the

outlet end of the drum when the asphalt cement was added.

After some production, an auxiliary drver was installed to pre-~dry the
recycled asphaltic concrete. The moisture content of the recycled mate-
rial was reduced from 5.6% to 1.5%. Production could be increased by 60
tons per hour to about 275 tons per hour by pre-drying 50% of the recy-
cled material going into the mix and combining it with the other 50% as

taken from the stockpile before being fed into the drum mixer-drier.

Pollution Control

A baghouse was used initially for dust collection, but after two baghouse

fires it was replaced with a wet scrubber.

Pollution testing for the auxiliary dryer and the baghouse system was
conducted by a private testing firm. The summaries of the test results

are in Tables II and III.



Test Number
Tegt Date

Production TPH
Gas Data
Temp®F

o
C02 Vol %

02 Vol %

Excess Alr
H.O0 Vol %
2

ACFM

DSCFM

TABLE 11

SUMMARY OF RESULTS
WESTERN ENGINEERING
PARTICULATE EMISSIONS - CMI PILOT
{Auxiliary Dryer)

9-16-81

100

22.6
28,142

9,061

Particulate Emissions

gr/ACF
gr/DSCF
1b/hr

Isokinetic

114.0

9-17-81

75

676

15.0
254
19.7
21,456

7,845
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9-~17-81

83

709

12.5
143
22.1
28,903

9,997



Tegst #
Test Date

Stack Gas
Temperature °F
ACFM
DSCFM
CO, Vol %

2

02 Vol %

HZO Vol %

Excess Air

Emissions
gr /DSCF
gr /ACF
1b/hr

Isokinetics

TABLE ITT
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WESTERN ENGINEERING

ATLANTIC,

SUMMARY OF PARTICULATE EMISSIONS

{(Baghouse)

68°F STANDARD TEMPERATURE

362
50,752
21,752

6.0
13.5
30.0

157.5

0.027

00012

99.0

339
46,907
20,723

6.3
13.0
30.4

156.5

0.015

0.006

100.0

346

47,156

20,158
6.5
12.7
32.3

147.1

0.018
0.008
3.1

102.3
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Placement

The asphaltic concrete was placed 2 inches thick by a Blaw Knox paver.
Initial compaction was with a Hyster €615 single drum vibratory roller
weighing 23,500 lbs including 2,500 lbs of water. Finish rolling was
with a Cedar Rapids CR2-88 wvibratory roller in the static mode weighing
32,500 1lbs including 2,500 lbs of water. A Bros pneumatic roller weigh-
ing 31,000 lbs with 22 ply tires at 125 psi was on the project site but
was not always used. Sprinkle treatment aggregate was applied with a

Bristowes spreader,

During rolling operations, bumps appeared at crack locations in the
underlying pavement. The bumps were from slippage over cracks which had
been sealed and leveled with an asphalt emulsion slurry. The problem was
remedied by placing loose mix over the area ahead of the paver and by

modifying the rolling pattern.

COST COMPARISON
The average cost of }" Type B surface course asphalt cement concrete in
Iowa in 1981 was $13.10 per ton plus the asphalt cement which averaged
$212 per ton. A i" Type B surface course with 5.25% a.c. would cost

$24.23 per ton.

This demonstration project included three construction projects. The

asphaltic concrete tonnage and cost per ton for each proiject are listed
in Table IV, The cost is based on the bid prices and pay guantities for
asphalt cement concrete, new aggregate, asphalt cement, and crushing and

stockpiling of the recycled asphaltic concrete.
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TABLE IV
RECYCLED ASPHALTIC CONCRETE

1/2" Type "B" Surface Leveling Course
Project Tons A.C.C. $ Ton Tons A,.C.C. $ Ton
FR-71-3(26)--2G~15 28,848.42 20,30 2,406.32 22.95
FR~71-2(17)~~-2G-69 22,181.32 22.00 301.93 26.01
FR~34-2(22}--2G-69 6,105.00 24,22 61.83 33.30

The cost does not include the cost of removal of the recycled asphaltic
concrete, as it would have been wasted 1f not recycled, or any savings
which may be realized from not having to dispose of the material in a

landfill,

It is impossible to determine cost benefits for the leveling course be-
cause of the small quantities involved. The savings based on the surface
course for FR-71-3(26)--2G-15 were $113,374.29 ($3.93/ton), for
FR~71-2(17)--2G-69 were $49,464.34 ($2.23/ton), and $61.05 ($0.01/ton)
for FR-34-2(22)~--2G6-69 for a total savings of $162,899.68 for the three

proijects.

The plant site was located on the first project listed above and the last
project listed was the farthest from the plant site. The first project
also had the greatest tonnage with the last project being only 1.9 miles

long and having the least tonnage of asphalt cement concrete.
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ENERGY CONSERVATION
The three projects used 43,299.17 tons of recycled asphalt cement con-
crete. Assuming that the useable a.c. content was 2%, there would be
865.98 tons less of a.c., at 587,500 BTU/Ton, (3) manufactured conserving
an eguivalent 6.00 gal. of gas per ton. The total gasoline equivalent
required to manufacture 865.98 tons of asphalt cement would be 5,195.35

gallons.

The recycled mix would contain 42,433.19 tons of aggregate. The crushed
stone would require 56,000 BTU/Ton (2) to manufacture. This would be an
equivalent 19,010.07 gallons of gasoline or 0.45 gallons of gasoline per

ton of aggregate. A summary of energy consumption is in Appendix G.

CONSERVATION OF NATURAL RESOURCES
Iowa has no crude oil from which to obtain asphalt cement and sources of
aggregate are becoming limited, therefore, natural resource conservation
as well as energy conservation is very important. The conservation of
865 tons of asphalt cement and 42,433 tons of aggregate is especially im-

portant in southwest Iowa where aggregate is very scarce.

PERFORMANCE EVALUATION
The present serviceability index (PSI) has been determined biennially.
Table V shows the crack and patch surveys, rut depth, friction numbers,
and the PSI for half-mile test sections of US 71 in Montgomery and Cass
Counties. Fach half-mile test section is representative of the area

listed by milepost for each section.



us 71
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TABLE V

MONTGOMERY - CASS ~ RECYCLED A.C,

1/2 Mile Test Section
No. of cracks

Patch Mean Average Friction
Date Transverse Longitudinal (Sg.ft.) Rut Depth Fault No. PSIT
Milepost 29.56 to 37.13
1980 42 3.00
81-82 3.75 0 0 0.065 0.145 46 3.67
83-84 6 1 0 0.09 0.20 3.52
85-86 7 0 0 0.14 0.30 40 3.33
Milepost 37.13 to 42.13
1980 43 2.73
81-82 4.25 0 0 0.075 0.195 45 3.67
83-84 7 0 6 0.08 0.17 3.52
85-~-86 6 0 0 0.13 0.22 40 3.27
Milepost 42,13 to 46.13
1980 41 3.08
81-~82 4,75 0 0 0.08 0.10 47 3.69
83-84 8 1 0 0.12 0.17 3.41
Milepost 46.13 to 58.48
79~80 38 2.80
81-82 4.08 t 0 0.10 0.13 45 3.69
83-84 3 C 0 0.12 0.12 3.41
85~86 5 0 0 0.15 0.12 49 3.37
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Cores were drilled from three locations in March 1986. Some cores were
tested for density and voids and others from the same locations were ex-
tracted for aggregate gradation and asphalt cement properties. The re-
sults of the tests are in Table VI.
TABLE VI
U8 71 CASS ~ MONTGOMERY COUNTIES
RECYCLED ASPHALT CONCRETE MIX
Sieve Analysis - % Passing
1/2 3/8 4 8 16 30 50 100 200
Montgomery Co., - Sta. 80
Plant Report 96 86 71 59 48 32 13 6.1 4.2
Extracted
March 1986 97 87 71 59 48 35 19 12 9.3
A.C. 5.69%; Pen. 58; Abs, Visc. 1480; Density 2.36; Voids 2.3%
Cass Co. -~ Sta. 840
Plant Report Lt 95 86 71 57 46 30 13 6.5 4.8
Extracted
March 1986 98 90 73 60 48 35 20 13 11
A.C. 5.52%; Pen. 63; Abs. Visc. 1210; Density 2.36; Voids 2.7%
Cass Co. - Sta. 519
Plant Report 95 84 67 54 43 28 14 6.6 4.8
Extracted
March 1986 96 20 77 62 49 35 20 12 9.8
A.C. 5.39%; Pen. 43; ABs. Visc. 2190; Density 2.36; Voids 2.2%



PAGE 21

The highway has been visually inspected periodically. As indicated in
Table V, there is slight rutting, which is no worse than if the asphaltic
concrete were made using all new materials. The surface is in excellent

condition, as there is no raveling or excessive asphalt cement.

The cracks that have reflected through the surface began to dip and have
been sealed and any loss of ride quality has been restored. Any dipping

of cracks was not related to the recycled asphalt cement concrete.

ENVIRONMENTAL CONSIDERATIONS
The recycling of the asphaltic concrete caused no environmental problems.
On the other hand, environmental damage may have been prevented ag the
asphaltic concrete was placed back into a highway rather than in a land-
£ill where water could possibly strip the asphalt cement from the aggre-

gate polluting the ground water in the immediate area.

SUMMARY and CONCLUSIONS
This demonstration project consisted of three highway resurfacing
projects using asphalt cement concrete removed from an Interstate highway
which was resurfaced because of severe rutting. The removed asphaltic

concrete was hauled and stored at a sand production site for later use,.

The stockpiled material was later crushed to a one inch maximum size and
hauled about 12 miles to a plant site where it was combined with virgin

aggregate and asphalt cement for resurfacing the three projects.



PAGE 22

The three projects were adjacent to each other, but the project on US 34
was a short project, including an interchange, so all of the post con-

struction evaluation was conducted on the two adjacent projects on US 71.

From this demonstration project, it can be concluded that recycling as-
phalt cement concrete into another highway is a cost effective nonpollut-

ing method of disposal.

A high guality highway surface can be constructed using recycled asphalt

cement concrete,

Savings may be realized from the need for less asphalt cement and aggre-~

gate.

There is significant energy and natural resources conserved, especially
in an area lacking aggregate and where all asphalt cement has tc be im-

ported.

Cost effectiveness is dependent upon the distance involved in processing

and hauling the recycled asphaltic concrete,
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Appendix A



A.C. PAVEMENT SURFACE CRACKS

CCLASS 1

VISUAL CONDITIONS:

1. 0.0" to 0.25" average depression.

CLASS 11

METHOD OF REPAIR:

1.
2.

Blow with compressed air to remove loose material

Seal crack with emulsified asphalt (CRS-2}

VISUAL CONDITIONS:

1. 0.25" to 0.50" average depression.

METHOD OF REPAIR:

1.
2.
3.

Blow compressed air to remove loose material
Seal crack with emulsified asphalt (CRS-2)

8" wide strip seal with 3/8" cover aggregate

9¢ 3bvd



A.C. PAVEMENT SURFACE CRACKS

CLASS 111

VISUAL CONDITIONS:
1. 0.50™ to 1.0" average depression
2. Near straight line crack

3. Occasional secondary crack

CLASS [V

METHOD OF REPAIR:
1. Saw 4" wide retracing crack line

2. Full depth patch - (tack, pre-mix or hot-mix
% special compaction)

VISUAL CONDITIONS:
1. 0.75" plus depression
2. Wide (3/4"+) crack

3. Secondary crack or breakup

METHOD OF REPAIR:
1. 12" wide removal

2. Full depth patch (per std. specs.)

LZ 39vd
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Appendix B
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Appendix C



4124.01 GRAMULAR MATERIAL FOR SAS '537

courses shall meet the following requirements for the material
specified in the coniract documents.

4122.02 MACADAM STONE BASE MATERIAL. This aggre-
gate shall be the preduct of crushing limestone, dolomite, or
quartzite and shall meet the following requirements:

A. Abrasion Loss. The percentage of wear, determined in

accordance with AASHTO T 96, Grading A or B, shall not

exceed 45,

B. Soundness. When subjected to the [freezing-and-thawing

test, Laboratory Test Method 211, Method C, the percentage

loss shall not exceed 10.

C. Gradation. The aggregalte for both base course and choke

stone course shall be produced from the same source by an

impact breaker primary crusher, both a product of that
operation. The grates or breaker bars shall be adjusted to
produce a nominal maximum size of 4 inches, and the product
of the primary crusher shall be screened over a I-inch screemn.

The aggregate retained on the l.nch screen shall be furnished

as the Macadam base course material.

The aggregate passing the l-inch screen shall be {urnished as

the choke stone course material; however, additional restric-

tions may be placed on this material,

4122.03 AGGREGATE FOR STABILIZED SHOULDERS.
Aggregate for stabilized shoulders shall meet requirements of
412004 or, when specifically designated, 4120.05. Since com-
paction is a specification requirement, the percent passing the No.
200 sieve shall be controlled as specified.

Section 4124. Granular Material for
Soil-Aggregate Subbase

4124.01 GENERAL. Granular material to be added to the
roadbed for construction of scil-apgregate subbase may bhe any
minera} aggregate meeting these requirements.

The aggrepate shall meet requirements of Section 4109 for
gradation number 13.

The plasticity index shali not exceed 4 for gravels and 6 for
crushed stone. :

When the granular material is crushed limestone or dolomite,
the portion of particles retained on the No. 4 sieve shall not have
a vpercentage loss exceeding 15 when subjected to the
geezingand-thawing test, Laboratory Test Method 211, Method

-When the contract includes work described in Sections 2202,
2203, 2204, or 2205, aggregate mixtures permitted for these
items will be considered acceptable,

538 COVER AGGREGATE 4125.01
Section 4125. Cover Aggregate

412501 DESCRIPTION, Aggregate for bituminous seal coat,
Section 2307, shall be composed ol hard, durable rock, sand, or
combinations thereof, washed and free from objectionable clay
coatings, and shall meet the following requirements for the size
designated in the confract documents.

Unless otherwise specified, the 1/2-inch size shall be used. The
1/2- and 3/8-inch sizes may be crushed stone, or gravel, or a
mixture of these materials with sand.

4125.02 ABRASION LOSS. The percentage of wear as
determined by AASHTO T 96, Method C, shall not exceed 40.

412503 SOUNDNESS. When the particles retained on the No.
4 sieve in all  sizes, except sand, are subjected to the
freezing-and-thawing test, Laboratory Test Method 211, Method
C, the loss shall not exceed 10 percent.

4125.04 SHALE. For 1/2- and 3/8-inch sizes, shale particles in
the portion retained on the No. 4 sieve shall nol exceed 3.0

percent of the particles retained on that sieve. Sand cover’
aggregate shall not contain more than 2.0 percent shale particles,

retained on the No. 16 sieve.

412505 GRADATION. Cover aggregaie shall meet require-
ments of Section 4109 for the gradalion number appropriate for
the stze designated or required and the aggregate furnished.

Gradation

Sice Number
1/2 inch

Crushed stone 14

Gravel 13
3/8 inch

Crushed stone or gravel 6%
Sand 174

*The 1/2-inch size may be used when the
3/8-inch size is specified if the percent
passing the No. 200 sieve does not exceed
1.5 percent. .

TFing agegregate for concrele meeling the
requirements of Seciion 4110 may be usad
for sand cover,

Section 4126. Aggyegate for Cold-Laid Bituminous
Concrete and Type B Asphalt Cement Concrete

4126.01 DESCRIPTION, The aggregate shall consist of gravel
or crushed stone, or both, combined with sand and filler, and
shall meet the following requirements.

4126,02 AGGREGATE, Aggregate shall consist ol hard,
durable rock or gravel and sand particles meeting the following
additional requirements:

1€ 39vd

ot o s - g




4126.04 AGGREGATE FOR TYPE B ACC 539

A. Abrasion Loss. Aggregate retained on the No. 4 sieve and
crushed aggregate passing the No. 4 sieve shall be produced
from sources which normally show an abrasion loss not

exceeding 45, as determined in accordance with AASHTO T -

96.

B. Freezing-and-Thawing Test. Aggregate retained on the No. 4

sieve and crushed agpregate passing the No. 4 sieve shali be

produced f{rom sources which normally show a

freezing-and-thawing loss not exceeding 10 for Method C and

45 for Method A, when tested in accordance with Laboratory

Test Method 211 using aggregate crushed or screened to

3/4+4nch maximum size. .

The engineer may waive these requirements for sand and gravel
when the amount retained on the No. 4 sieve is less than 5
percent of the material.

4126.03 FILLER. Fine material added to the mixfure without
heating shall meet requirements for mineral filler in AASHTO M
17 except the gradation shall be determined in accordance with
AASHTO T 11.

4126.04 COMPOSITE AGGREGATE. The composite aggre-
gate shall be free from vegetable matter and from adberent films
of clay or other matter which will prevent coating of particles
with bitunien. Silt and clay naturally occurring in aggregate will
not be considered objectionable provided they remain finely
divided and uniformiy distributed. All mixtures shall have at least
20 percent naturai sand in the portion passing the No. 4 sieve.
Natural sand required for wearing course mixtures shall be graded
such that when sieved through the following numbered sieves—S§,
16, 30, 50, and 100—not more than 50 percent shall pass one
sieve and be refained on the next higher numbered sieve. The
composite aggregate shall meet the following requirements {or the
class and mixture size specified.

A. Plasticity Index. The composite aggregate shall have a

plasticity index not exceeding 4.

B. Gradation. The composite aggregate mixture for the

job-mix formula aggregate shall meef requirements of Section-

4109 for the gradation number appropriate for the class and
mixture size specified.

Class and Gradation
Mixture Size Number
Class 1, 1 inch 18
Class ¥ and 2, 3/4 inch 19
Class 1, 1/2 inch 20
{lass 1, 3/8 in¢ch 21

C. Crushed Parficles. Al} mixtures required by Section 2304,
and all Class 1 mixiures, shall have 30 percent crushed
particles in the aggrepate. The percentage of crushed particles
shall be adjusied or controlled to meet requirements of the
mix design.

540 AGGREGATE FOR TYPE A ACC 4127.01

Crushed particles may be obtained from crushed stone,
mineral {iiter, or crushed sand or gravel. When crushed sand or
gravel is furnished, it shall be produced as a separate operation
by crushing sand or gravel particles to the extent that 90
percent or more will pass the sieve on which 30 percent or
more was retained before crushing.

D. Production Limits. Production gradation limils for the
various aggregates will be furnished as a guide to the
contractor so that the combination of these aggregales in
designated proportions should result in a gradation within the
job-mix tolerances.

Section 4127. Aggregate for Type A
Asphalt Cemeni Concrete

4127.01 DESCRIPTION. Aggregate for Type A asphalt cement
concrete shall consist of a mixture of crushed stone, or gravel,
combined with sand and filler. Particles retained on the No. 4
sieve shall be considered coarse aggregate, and particles passing
the No. 4 sieve shall be considered {ine aggregale. Aggregales shali
comply with the following.

4127.02 MINERAL FILLER. Fine material added to the
mixture without heating to secure the desired percentage passing
the No. 200 sieve shall meet requirements of AASHTCG M L7
except the gradation shall be determined in accordance with
AASHTO T 1l.

4127.03 FINE AGGREGATE. Fine aggregate shall consist of
hard, durable grains of natural sand, crushed stone, or crushed
gravel, free from injurious substances, including shale particles, in
the portion retained on the No. 16 sieve, in excess of 2.0 percent.

Material from each separate source to be used as fine aggregate,
before being delivered to the stockpile from. which the mixing
plant will be supplied, shall be screened and processed fo the
extent that it will contain no lumps, balls of clay, foreign
material, or pebbles which will be retained on a 1 1/2-inch sieve.

4127.04 COARSE AGGREGATE. Coarse aggregate shall con-
sist of crushed stone, gravel, or mixiures of crushed stone and
gravel. When crushed gravel is used, it shall be produced as a
separabe operation by crushing gravel particles to the extent that
90 percent or more will pass the sieve on which 90 percent or
more was retained before crushing. The screen size used to
separate material prior o crushing shall be increased as necessary
to compensate for screening efficiency and material variability.

Coarse apgregate shall be produced from sources which
normally show an abrasion loss not exceeding 40, determined in
accordance with AASHTC T 96, and a freezing-and-thawing loss
not greater than 10 or when specifically required, not grealer

¢t 39vd
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4106.01 PAPER AND PLASTIC FILM 527

of nol more than 75 seconds and shail be of such consisiency thal
they can be readily spraved to a uniform coating at temperatures
above 40 degrees I,

4105.03 MOISTURE RETENTION. When tested in accordance
with Laboratory Test Method 901, the efficiency index of the
material shall not be less than 95.0 percent, except that material
showing moisture loss of less than 1.0 percent of the quantity of
water remaining in the test specimen af the time the curing
material is applied will be acceptable.

4105.04 SETTING. Liquid curing compounds shall set within
2 hours after application, to form a firm, water-impermeabie film,
adhering strongly {0 the concrete.

4105.05 WHITE-PIGMENTED COMPOUNDS.  White-
pigmented compounds shall consist of finely ground, white
pigment and vehicle, ready-mixed for use without alteration. The
pigment shall not settle badly or cake in the container, and the
compound shall not thicken in storage so as to cause change in
consistency which may result in a nonuniform spray. After the
compound sprayed on a smooth surface has dried, it shall have an
apparent @aylzght refiectance not less than 70.0 percent relative
to magnesium oxide. The rate of application shall be not less than
0.067 gallon per square yard (15 square yards per gatlon}. The
cogp%und shail be stirred continuousiy during the fime it is being
applied.

4105.06 DARK-COLORED COMPOUNDS. Dark-colored com-
pounds shall consist of asphalt emulsified or cut-back with a
volatile solvent and shall contain not less than 50.0 percent
asphalt. They shall set sufficiently 2 hours after application so
that a whitewash coating will not be discolored. The rate of
application shall be not less than 0.08 gallon per square yard
(12.5 square yards per gailon}.

4105.07 LINSEED OIL EMULSION. When linseed oil
:emylsmn curing compound is specified, the following shall apply
in lieu of other requirements of this section.

Linseed oil emulsion curing compound shall be a nonpig-

mented material that has been homogenized to produce a

un;{orm mixture as set forth in United States Department of

Agriculture patent application serial number 365,900, filed

June 1, 1973. The material shall meet requirements of ASTM

C 309 and C 156.

Section 4106. Paper and Plastic
Film for Curing Concrete

4106.6] CURING PAPER. Paper to be used for curing

528 PAPER AND PLASTIC FILM 4106.02

concrete shall meet requirements of ASTM C 171, except that, in
lieu of the moisture loss limitation prescribed, the following shall
apply: The moisture loss shali not be greater than 5.0 percent of
the original mixing water used when the paper is tested in
accordance with Laboratory Test Method 901, with the paper
remaining in place for 24 hours. -

The paper shall be prepared in sheets of sufficient width to
cover the fuil width of concrete surface being placed without
stretching and with normal ailowance for shrinkage. ‘

4106.02 PLASTIC FILM. Plastic fitm used f{or curing concrete
shall be tough, pliable, moisture-proof, and sufficiently durable {0
retain its moisture-proof properties during the time'it is in place
on the surface of the concrete. It shall meet requirements of
4106.01 for retention of moisture in concrete and for size of
sheets. The plastic [ilm shall be white-pigmented material. The
film shall be not less than 0.00085 inch thick, shall have not less
than 70 percent daylight reflectance relative to the magnesium
oxide when tested in accord with ASTM E 97, and shall be
opaque. If the thickness of plastic film is less than 0.G034 inch, it
shall not be used more than once for curing concrete.”

Section 4107. Plastic Film
for Subgrade Treatment

4107.0] GENERAL. Pastic film to be used for lrealing
subgrade of conerete pavement shall be polyethylene film not less
than 0.00085 inch thick, either clear or white-pigmented type.
The width of strips used shall provide a lap not less than 12
inches between adjacent strips. Plastic film which has been used
no more than once for curing concrete pavement and has been
salvaged in usable condition may be used for treatment of

subgrade.

Section 4109. Aggregate Gradations

4106.01 GENERAL. Gradations for various aggregales are
shown in the gradation table on the follewing . page, -and each
gradation is identified by number. When the aggregate is tested by
means of laboratory sieves, the -sieve analysis shall show a
gradation within the range permitted for the gradation number
specified for that aggregate: . ' .

Section 4110. Fine Aggregate for Concrete
4110.0] DESCRIPTION. Fine aggregate for concrete shail

consist of clean, hard, durable, mineral aggregate particles free
from injurious amount of silt, shale, coal, organic matter, or other

¥t 30vd
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Minimum percent passing 2Yr-inch sieve, 100. For gravel or sand, the maximum percent passing

No. 200 sieve, 15,

1.

529

2. Any operaling tolerance allowed elsewhere in this speeification does not apply to the largest
sieve for which both 2 minimum and maximum are shown: the 2 percent iz the tolerance.

530 FINE AGGREGATE FOR CONCRETE 4110.02

deleterious material and shall comply with the following require-
ments. Fine aggregate for concrete floors, overlays, and pave-
ments shall be natural sands. Natural sand is defined as fine
aggregate resuiting from disintegration of rock through glacial
action. Manufactured sand produced from igneous or meta-
morphic rock may be used with approval of the engineer.

4110.02 SHALE. Shale and coal particles retained on a No. 16
sieve shall not exceed 2.0 percent.

4110.03 GRADATION. Fine aggregate {or concrete shall meet
requirements of Section 410% for gradation number 1. In
addition, when the fine aggregate is sieved through the fellowing
numbered sieves—4, 8, 16, 30, 50, and 100-not more than 40
percent shall pass one sieve and be retained on the sieve with the
next higher number.

4110.04 MORTAR STRENGTH. The mortar strength of fine
aggregate shall be determined according to Laboratory Test
Method 212. The strength of the mortar, tested at 7 days, shall
not be less than 1.5 times the strength of mortar in which
standard sand is used. More restrictive limits for deleterious
substances or size of particies may be set, if necessary, to insure a
continuously satisfactory mortar strength.

Section 4112. Fine Aggregate for Mortar

4112.01 DESCRIPTION. Fine aggregate for mortar shall
consist of natural sand as defined in 4110.01, unless otherwise
permitted or specified. it shall comply with the foilowing
provisions.

4112.02 DELETERICUS SUBSTANCES. Deleterious sub-
stanges shall not exceed the following:
A Shale and coal particles retained on a No. 16 sieve, not
more than 2.0 percent.
B. Grganic matter, other than coal, not more than indicated
by the standard reference color when tested according to
ASTM C 40.

4112.03 GRADATION. Fine aggregate for mortar shall meet
requiremnents of Section 4109 for gradation number 2. When
mortar joints are 1/4 inch or less in thickness, 100 percent of the
pariicles shall pass the No. 8 sieve.

4112.04 MORTAR STRENGTH. When tested as prescribed in
4110.04, the mortar strength of the aggregate shall not be less
than 0.9 times the strength of mortar made from graded standard
sand.
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ez es001e TABULATION OF CONSTRUCTION AND MATERIAL BIDS

s s iOWA DEPARTMENT OF TRANSPORTATICN ’ ﬁ&
H W 3
; LOCATION  g§ 4 § 73 FROM THE MONTGORERY COUNTY LINE NORTH )

! EB é?/f;~ 1337 NILES AFFROXIMATELY JEk.3 PMILES 81D ORDER NO. 3b

¥
COUNTY CaSS WESTERN ENGINLERING GRAVES CORST CO IKC MANATTS, INC-

TYPE OF WORK ASPE. CEMENT CONC. RESURF. £o. INC. - MELVIN. 10WA 2
PROJECT NO. FR-71-z{ck}--cG-15 HARLAN. IOWA MIDWEST PAVING (O BROOKLYN~ IOUA
DATE OF LETTING JAN. 20+ 3933 SIOUX CITY-. I0uA
MO, ITEM QUANTITY unNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNET PRICE ?\MOUN'!:
LI BASE - CLEANING & PREPARATION OF LS MILES L5000 2.544100 usaha L.784 |30 75000 12,720 00
S Z[ASPH. C(EM. CONC.s TYPE B SURFACE ' ’
COURSE~ MIXT- SIZE 3L/2". RECYCLED 26534 TONS Lo 2023351058 L3 2324974 42 &70 2b5.LY5 180
3] AGGREGATES NEW AL TONS AL 7 L42:52L1%3 8 137.430 |04 7905 127,402 125
Ui ASPHALT CENENT qLy TONS 20090 130.800 (00 20806 18808524 22200 2004548 {30
S PRINER ¢R TACK-CCAT BITUNEN EELS: GALS- 103 13368100 103 13+ 368 {00 103 33+3L8 100
| BGGREGATE FOR SPRINKLE TRUATHENT 987 TONS Y AST 44,932 |50 10309 92700 (00 Lopo 55+L20 100
7| FATCHESs FulLlL TEPTH . L34 $2. YOS ek 804000 LOOS &, 040100 rdsisi 3.340 00
EIPATCHES. ASPEALT CEMENT CONCRETE
SURFACE 3G TONS 5350 L+S575{G0 2080 2.300(G4 & 600 L. A00 (09
| SHOULDERS. GRANULAR SURFACING OF 11133 TONS Gt fs; 183,350 1490 B Y 97-.%27 k2 L0 10122248138
10] SURFACING, GRANULAR~ (LASS &
CRUSHER STONE - ON ROAD 343 TONS 330 8.7L9190 BI74 804 82 aua 7.996 (b4
31l FAVERENT MARKINGS . 2421 STAS. 1 eisfl 3026250 1130 2L-L3L {00 3209 29%.052 {00
1| FAERIC REINFORCEMENT 2967 S¢. YDS 142590 3.515]47 use 3760 50 200 Y¥.93Y4 00
12] ASPH. (EM. CONC.. TYPE B BWELGE- )

- LEVEL ¢F STRETH. (QURSE. RECYCLED £33 TONS : 27 - 211445151 1153 Zb 00119 1400 23+%30 ;00
LUl FIELD LABORATORY ‘ ! ONLY YSOO6E 4500100 150000 L+ B0 00 309008 1300 |08
15| TRAINEE REIMEBURSEMENT 560 HOURS &0 Y oGiao &03 YpoiGo a1 4Go 00

TOTAL] o « » & & . e . I $757.2b3 100 58459831473 $854,2bY |59
FONTGOMERY COUNTY A--C-IRCSURFA{ING PRICJECTS FR-34-2{22)11-26-59
FR-7L-2{L7)1~+26-£% & ICASE COUNTY!|AcC-Ce RESURFACING PRGJECT
FR-71-342L)1-r26-15 ARE “{_[ED

LE 39vd




FORM 850016
676 H 15478

. 388 1b-337 HILES

LOCATION

TABULATIGN OF CONSTRUCTION AND MATERIAL BIDS

I0WA OEPARTMENT OF TRANSPORTATION

ON U 3 7L FROM THE MONTGOMERY COUNTY LINE NORTH

APPROXIMATELY 2b.3 MILES

@

BIO ORDER NO.

38

KOMATZ CONSTRes INC.

COUNTY CASS HENNINGSEN CONSTR- ROHLIN CONSTR:es (0sx
TYPE OF WORK ASPH. CEMENT CON(. RESURF. INC. INC-
PROJECT NO. FR-71-3(26)--26~15 ATLANTIC~ IOBA ESTHERVILLE. IOWA ST. PETER. MINN.
DATE OF LETTING JAK. 20+ 1941 |
NG TEM QUANTITY (U UNIT PRICE AMOUNT UNIT PRICE AMCUNT UNIT PRICE ARAQUNT
I/ BASE S CLEANING 8 PREPARATION OF LEILOINILES 253t Y240 100 70004 11872 |00 509p0 &.480 |00
| ASPH. (£ft. CONCo.- TYPE 8 SURFACE
CQURSE~ NIXT. SIZE i/2". RECYCLED 3853% TONS i 297730k 50 Bk 4«29 |3 108 © 330,072 154
UAGCREGATE . NEU k43 TONS [ 9) 109812 |52 53 S 13%.976 (3% Hd 189,868 (30
I ASPHALT CEMENT ﬂi} TONS 212390 191.L48 |00 260k 188~ Cak |24 22300 18%.840 |40
SIERINMER CR TACK-{GAT BITUNEN 1336 GALS - Lag 13.368 100 1ed k. 308 |96 515 12~03% {20
L| AGGREGATE FOR SPRINKLE TREATRENT %E$ TONS Ski2? 524162 |29 89349 42-502 |00 7400 B4 .49 |03
F|PATCHES FULL BLPTH 134 Sg. YIS o980 9:380 00 7008 9. 380 {10 G600 9380 04
| FATCHES ASPHALT CERENT CONCRETE
SURFACE = TONS 130493 3.960:00 L0000 3080100 PRSI 2+ 130 {00
S SHOULDERS. GRANULAR SURFACING OF BIIYE! TONY a4 47-:83127 92k 332+ 906 |38 irds! 1074796 ;10
L0 SURFACING. GRANULAR. CLASS A
{RUSHET STOKE - &N ROAD 943 TONS 301%9 b O091E7? 3434 8+ 4887|100 S, 81 9,052 {80
L1} PAVERENT RARKINGS Zugl STAS. 500 3L+315:00 AR 2b+ k31 {00 3300 33473 100
Lo FABRIC REINFORCENMENT cub Sd. YRS Hea Y379k 325 8+CL7 {75 3P4 7+40% B0
LT ASPHe (EM. (ONCe~ TYFE 8 BEDGES
LEVEL CF STRETH. (OURSE. RECYLLED 23%3 TONS 3075 24+8LY |75 1325 30.547 25 138% 25003 {53
LU FIELD LABORATORY ’ p! ONLY 153004 3+508 180 L500040 15001040 138605 L0000 100
15 TRAIREE REINMBURSENENT SCGQ HOURS 20 4431 aa &1 s |Go 83 yg (6o
TOTALD o s = o » . N $85L+327 | UYb $954+ U581 $928+788 127
MONTGOMERY CDUNTY A-G+C.|RESURFACING PROJECTE FR-34-2{d2}y~26-5%
FR-7L-2{17)~$+26~59 & [CASS COUNTY|A.(<C+ RESURFACING PROJEQT
FR=?1-3(cki~+26-25 ARE TIED

8t 39vd



FOM 630015 TABULATION OF CONSTRUCTION ARG MATERIAL BIDS

1 v 13478 IOWA DEPARTMENT OF TRANSPORTATION [%%
23)2; G., LOCATION gy | S 71 FROM THE MONTGOMERY COUNTY LINE NORTH e
k ¥be337 RMILES APPROXINATELY 1b.3 MILES BID ORDER NO. 38

COUNTY CASS CESSFORD CONSTR. (O
TYPE OF WORK ASPH. CERENT CONC. RESURF. ’
PROJECT NO. FR-?1~3{cL1--26-15 LE GRAND. I10OWA-
OATE OF LETTING JAN. 0. 1581
HO. TEM QUANTITY UBHT UNIT PRICE AMOUNT T PRUCE AMOUNT UNIT PRICE AMOUNT
1] 2ASE. (LEANING & PREPARATION OF liﬁbD MILES cSG00 Y4248 180
o] ASPH. (EM. CONC-+ TYFL B SURFACE
COPRSES MIXT. SIZE L/E"~ RECYCLED IL53Y TONS o 1gra 3295 b} s

31 AGGREGATEA NEW kY3 TONS B9 109-.976 1491

yi ASPHALT CENENT 90 TONS 20806 188.08b1i2Y

L PRIMER OR TACK-COAT EITURLN 133 GALS 3ies 1L-730 100

Ll AGGREGATE FOR SFRINKLE TREATHMENT 92 TONS L2u0g 93.527 100

TIPATCRESS FULL DEFTH L34 S4. YDS 7900 94383 /00

BIPATCHES, ASPHALT CEMENT (ON(RETE

SURFACE 3 TONS 5000 L+500:00
A1 SHOULDERS. GRANULAR SURFACING CF 113} TONS ikt L0L-0L7 147
1G] SURFACINGs GRANULAR. (LASS &
CRUSHED STONE - O ROAD 94 TONS &948 84L& 13Y
11 PAVERENT MARKINGS 2421 STAS - 1200 89+294 110
L FABRIC REINFORCEMENT cuk Sg. YBS 250 b+1&7 50
21 ASPH. (Efte (OHC-+ TYPE B REBGE~
LEVEL 6K STRGTH. CCURSEs RECYCLED 23%3 TONS L4a0 34.232)40
Y| FIELD LABORATORY b ONLY 1C34908 »-0048108
15! TRAINEE REINBURSENENT SEG HOURS &0 4g01i00
TOTALL ¢ « « o & PR s = o <« $£5933+«25596
MONTGOMERY CDUNTY A«CC .| RESURFACING PRIOJELTS FR-34-2(2217-26-49
FR-21L-2{17)-+26-69 & [CAST COUNTY|A-C.Ce< RESURFACING PROJIEQT
FR-?1-3(cb)=F26-35 ARE TIED

6E 19vd




FORM 630016
6-79H 15478

TABULATION OF CONSTRUCTION AND MATERIAL BIDS

{OWA DEPARTMENT OF TRANSPORTATION

) LOCATION oy g S 71 FROM THE CASS COUNTY LINE SOUTH APPROX. 2
Z%if5 /ﬁ} 12.573 RILES 1Z-b HILES TO JUST SOUTH OF JCT. U § 34 810 QROER NO. 43
h 4
COUNTY | MONTGONERY TWESTERN -LNGINEERING HENNINGSEN CONSTR. ROHLIN CONSTR-+ (0-4
TYPE OF WORK ASPH. CEMENT CONC- RESURF. Co. INC. - INC . INC.
PROJECT NO. FR=7L-2(271=~26-b% HARLAN- LOWA ATLANTIC, IOUWA ESTHERVILLE IOWA
DATE OF LETTING JAN- 0. 1981 N )
NG ITEM QUANTITY UNIT UNIT PRICE AROUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
3
1l BASE S (LEANING & PREPARATION oOF 13153 | MILES 15089 1972 165 esa‘s 3,287 |75 70010 5,205 |70
Z{ASPH. (£, CONCe. TYRE B SURFACE
COURSE~ MIXT. SIZE 3/2"« RECYCLED 21724 TONS 8l32 L60785128 a5 211-857 175 983 216.855 |42
2| AGCREGATE. NEY 13013 TONS 8L 45,482 171 s%é 73+ 5bk &Y bl P T |97
4| ASPRALT C(EMENT LOH TONS 20000 121.200/00 231200 125,472 100 20806 12L.08Y |36
SIERIRER OR TACK-COAT BITUREN 9578 GALS. Yals! 9.578100 108 3. 578 00 PEE] 11555 |1
bl SHOULDERS. GRAMULAR SURFACING OF E63Y) TONS 1500 8&- 360100 335 83+LLL L3 gl BL.7h4 |52
7 AGGREGATE FOR SPRINKLE TREATMENT L72 TONS 4750 31920100 5L27 37,813 |4y 89739 59,4804 |00
a| BATCHES . FULL BEPTH 10 Sg. YDS L300 500 |00 2003 200 a0 2000 70000
el BATCHES. ASOHALT (ERENT CONCRETE
| surFace ' zd TONS saisq 1050100 10003 2600190 13900 2,000 (69
10| PAVERENT NARKINGS 172a STAS. 1250 21,526 460 1500 25.830 (60 1109 14.942 100
13| SURFACING. GRANULAR. CLASS A
CRUSHED STONE - OGN ROAD 5§79 TONS ghyaly 5,230 |00 10[75 L.284(25 559 5.500 50
12| FASRIC REINFORCEMENT 107 $G. YIS TEES] 15247 188 Z03 |18 WS 347 {75
1] ASPH. (EM. (ONC.s TYPE B WEDGE.
LEVEL CR STRGTH. COURSE~ RECYCLED 27y TONT 1332 3.u80]32 1075 24967 |08 1385 3.L57 {50
14l TRAINES REINBURSERENT [l HOURS 80 400 |00 kg 4G (06 59 Yoo |0g
TOTALL ¢ « o o « b e s o b o « & o o | 5552<2L6UY 5585+ 544779 515,632 |38
MONTGOMERY COUNTY A«QeC. RESURFALING PROJECTY FR-34-2(2214-26-5L9
FR~71~2(17)--26-b% & [CASE COUNTY|A.CoCo] RESURFACING PROJECT
FR-73-3{2L)-+2G~15 ARE TICD

0% 45Vd




FORAM 850016

&7 H 15478

TABULATION OF CONSTRUCTION AND MATERIAL BIDS
IOWA BEPARTMENT OF TRANSPORTATION

LOCATION  gn 3 § 71 FROM THE CASS COUNTY LINE SOUTH APPROX. o
%#55 ;fg L2.573 nILES 12.k NILES TO JUST SOUTH OF JCT. § 334 B0 ORDER NO. 43
r
COUNTY MONTGORERY GRAVES CONST (0 INC MANATTS~ INC- CESSFORD CONSTR. (0-
TYPE OF WORK ASFPH. CEMENT (ONC. RESURF. NELVIN. TOWA &
PROJECT NO. FR-71-C(327}--26-5L% MIDBEST PAVING €0 BROGKLYN- IOWA LE GRAND~ I0WA-
OATE OF LETTING JAN. 20~ 1981 SIoUX CITY- IoWA
NO. 1TEM DOUANTITY N7 UNIT PRICE AMOUNT UNIT PRIGE AMOUNT UniT PRICE AMQUNT
I
1| EASE~ CLEANING 8 PREFARATION OF 3L NILES alsah $.2kL0 140 75080 985325 250p0 3,287 {75
Sl ASPH. CEN. CONC.« TYPE B SURFACE
COURSE« RIXT. SIZE L/2". RECYCLED 2.7249 TONS 31 E02.256 199 1400 237-230 {00 1382 256835 (78
2] AGGREGATE NEUW 13013 TONS A3t 42+068 LA ang 38104 }00 th9 FEPAIN L
Y| ASPHALT CEMEANT Loy TONS 3380k 32608436 22200 134,532 |00 20305 125084 136
S| PRINER OR TACK-COAT EITUNEN ﬁ57§ GALS - 140 44578100 phatsl 9,574 (08 RS 11-972 150
. BISHOULDERS« GRANULAR SURFACING OF 8834 TONS 383 7978908 a5 5 A7+034 60 b 85,355 {7,
7 AGGREGATE FOR SPRINKLE TREATHENT b7 TONS 103006 L7200 01 000 Y. 320100 0300 L7+872 |80
LA PATCHESY FULL DERTH 1 Sé. YDS LO0G oo 7000 76000 7000 780 100
S| FATCHES s ASBRALT CENMENT CONCRETE
_FSURFALE e TONS 7300 1.u08{00 L300 1+ 208 {00 5300 1.003 {00
“LCI FAVERENT MARKINGS 1723 STAS. Y100 14+34200 w20 20+bby 00 L 2L0 20+ 83 |20
11| SURFACING s GRANULAR: CLASS 2 1 T
CRUSHED STONE - ON ROAD 579 TONS 403 5+225:37 70 5+ £11 {00 954 52523 {bb
12| FABRIC REINFORCLNENT LG 52. YDS LS50 50 2ng 214 {G0 309 3231 |00
1z ASPH. (E#t. (ONC.< TYPL B WEDGES :
JLEVEL €R STRCTH. (CURSEZ« RECYCLED 27 TONS 2809 L+300100 1300 1.584 |00 1582 Y+3kb 32
14] TRAINEE RECIMBURSEMENT 564 HOURS A0 0o a0 Yng | oo ag 400 a0
TOTALL « & « 4 & e . S $b15. 38 $bL8-556 185 $658.233 30
FONTGOMERY COUNTY A«{-C.|RESURFALING PRIOJECTE FR-34-2(4214~86~1A
FR-1L-2(171-L26-59 & [CASS COUNTY|A-C-Co RESURFACING PROJEQT
FR-71-3(8k)-+26~45 ARE TIED

17 39Vd




FORM 850016

EESTERE

TABULATION OF CONSTRUCTION ANB MATERIAL BIDS
[OWA DEPARTMENT OF TRANSPCRTATION

3

: . LOCATION gy | S 7L FROM THE CASS COUNTY LINE SOUTH APPROX- B
xéLEB C_ 12.573 nIues }E-b MILES TO JUST SOUTH OF JCT. U S 34 8ID OROER NO. 43
v
COUNTY MONTGONERY KOMATZ CONSTR.. INCs
TYPE OF WORK ASPH. CEMENT (ONC. RESURF. .
PROJECT NO. FR-?1-2{ 171--26-kS $T. PETER. HMINN-
OATE OF LETTING JAN. 20+ 19381
NO. ITEM CQUANTITY uNIT UNIT PRICE AMOUNT UNIT PRICE ANQUNT Ut PRICE AMOUNT
1] BASE. (LEANING 8 PREPARATION OF 13151 {NILES 500090 £.575150
2| ASPH. (EM. COCNC.. TYPE B SURFACE
COURSE~ MIXT. SIZE 3/2%+ RECY(LED £17z° TONS . 1350 293.34% |50
3| AGGREGATE~ NEW 311013 TONS 710 67.002 |70
uf ASOHALT CEMENT Lo TONS 21000 127.26000
Sl FRIMER OR TACK-COAT BITUREN 9574 GALS. 90 a.520 120
0l SHOULDER S~ GRANULAR SURFACING OF BAIL TONS 3060 81,894 {40
71 AGGREGATE FOR SPRINKLE TREATHENT b77] TONS 7080 y7.040:00
8] FAT{HES, FULL DEPTH 34 g YDS 2000 700400
Sl PATCHES- ASPHALT CEMENT CONCRETE
I SURF aCE . 2 TONS 7000 1-400190
18 FPAVERENT MARKINGS 17238 STAS. 1500 22.38L {00
11| SURFACING. GRANULAR~ CLASS A
CRUSHED STONE - QN ROAD 579 TONS 12439 $.9563 |70
12| FASRIC REINFORCEMENT L0 S@. YDS 300 321 |00
13| ASPH. CEM- CENCo~ TYPE B BEDGE- :
LEVEL OR STRGTH. COURSE- RECYCLEDT 27h TONS 1350 3.72:100
14 TRAINEE REINEYRSEMENT 560 HOURS 80 ygo;oo

TOTAL

'S

AONTGORERY CYUNTY A-(

$69b-L31 |00

“ © s e s o = e c ¢ e =

TIED

Lo |RESURFACING PROJECTE FR-3U-2{dd)4~26~51
FR-7L-2{371-426-6% 8 [CAS] COUNTY|A-(.C RESURFACING PROJEGT
FR=-7L-3(2kL)=+2G6-15 ARE .

v ABvd




FORM 530018 TABULATION OF CONSTRUCTION AND MATERIAL BIDS

......

78 1 13478 [OWA DEPARTMENT OF TRANSPGATATION : {%&
LOCATION gy § § 34 FROM 0.5 nItf WEST GF U S 71 INTERCHANGE g
f;;;f/f? 1-893 MILTS EASTERLY APPROX. 1.9 MILES BIC ORDER NO. 4y
v
COUNTY MONTGCHERY WESTERN ENGINLERING MANATTSs INC. (ESSFORD (ONSTR. CO-
TYPE OF WORK ASPH. CENDNT CONC. RESURF. Co. INCY
PROJECT NO. Fr-34-2{22)--2G-L% HARL AN~ [OUWA BROOKLYN= TOUA LE GRAND+ IOUWA.
OATE OF LETTING JAN. ¢+ 1981
NGO, ITEm CRIANTITY unIt UIT PRICE AMOUNT UNLT PRICE AMOUNT UNIT PRICE AMOUNT
11 EASE. (LEANING 2 ZRECFARATION OF g&sa MILES L5060 458 |10 750048 229G |50 25300 763 150
2| PATCHES. FULL BESTH EI Sg. YDS L300 1k-143 (00 pdslsh] 18.830/00 41300 3-7L0 {00
I FABRIC REINFORCENENT 373 S@. YDS WR500 531|582 2no T4k 0 2150 832 {50
Y AGGREGATE. NEW 3120 TONS 457 27-050|40 840 29590 100 bhY 20872 180
o FATCHES. ASPRALT CEMENT CONCRETE [
SURFACE LGO TONS 5250 £.250/00 6910 b~ 000 (30 5204 5000 |60
L ASPHALT CERENT L7 TONS 20000 3u.LE0 |00 2e2an 38405 |00 2060k 35.994% |36
P ASPH. (E#. CONC.s TYPE 8 SURFACE j :
COURSE. MIXT. SIZF 1/2%. RECYCLED L0287, TONS 1gee LE~2069] 14 1100 bk« 57 {00 1365 77-0bL [u2
B8] PRINER OR TACK-COAT BITUNEN 2L70 GAL S, W0 2.570]00 100 2.570100 125 3,337 {50
cl BAVENENT MARKINGS 391 STAS 1850 Y.287i50 1E00 4, £92 00 L2350 4:731 |10
10! SHOULDERS « GRANULAR SURFACING oF 1293 TONS 1310 %3-085%]30 1000 124535 |00 9% 5 12.477 lus
F1] CULVERT, JACKED CONCREITE RDUY. | _
BIPL. 24 IN. DIA- 1ya LIN. FT LCS00 15-5401(00 1504 2« 220100 13500 15540 |08
12| APRONS~ CONCRETE. P4 IN. DIA. ONLY 13300 L a0 08 25000 160009 15300 H04 |00
Zl GUARDS PIPE APROA. 24 IN- d ONLY L9500 390108 20949 ung |00 30040 400 |60
14] RERCVAL OF FORMED STEEL EEAM |
GUARDBRAIL SLESO0|LIN. FT Eiagh L7212 S 4210 225840 330 L<B5k |25
LS CUARDRAIL. FOERNCD STLEL BEAM LS00 LIk FT L) 7,341 100 559 7424275 3085 74515 |b2
16 GUARDRAILs POSTS+ BEAN 112 onLY 538 5473200 5000 $+bL0G |90 5503 b<1&0 |60
TPLEXCAVATION. CLASS 10, ROADEAY B : ‘
EORR Gl 93g CU- YDS Liag S LE0100 700 bs 545100 sk S5+540 {00
1A BELINEATORS . SINGLE WHITE 7 ONLY 1233 321131 1700 119100 &S0 125 150
1€l BELINEATOR~ TRIPLE AMBER
YERTICAL d ONLY &35 110 %0 1800 108100 a0 118 a0
ZCIORIECT MARKER. TYPE 3 5 ONLY 5150 25500 50013 250193 5543 2?5100
1] CUARDRAILs LND ANCHORAGES. BEAR
FRIDGE~ RE-28 2 oMLY LESID 1-3761300 L7500 1.350 {08 73500 3+460 |00
22| GUARDRAIL. TAD ANCHORAGES« BEAN
RE#33 1 SHLY 33100 331160 32500 g5 ian 35500 355 100
23 LUARDRAIL . LAD ANCHORAGES« BEAN
FE-52 3 GRLY ThiHe 1.224{00 4goag 1+ 256G 120 s 1~320 {00
CHI GUARDRAIL. OND ANCHORAGES. HEAN
© 1 RE-53 y oNLY $3008 2320100 52000 2083108 57500 2-2480190
LI AGOREGATE FOF SEREINKLE TREATHEAT g4 TONS uFs o 4275100 00 5.u0D 00 15193 5,090 {30
!
i
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FORM 550016
G741 15478

TABULATION GF CONSTRUCTION AND MATERIAL BIDS

{OWA DEPARTMENT OF TRANSPORTATION

‘;/- LOCATION oy ¢ S 34 FROM §.5 HILE ¥EST OF U S 71 INTERCHANGE s
# 5 1-853 RILES EASTERLY APPROX. .9 MILES 810 ORGER NO. HH
COUNTY AONTGOMERY ] . YESTERN CNGINLERING MANATTSs INC. CESSFORD CONSTR. (0-
TYPE OF WORK ASPH. CEMENT CONC- RESURFY Co- INC-
- PROJECTNO, -~ FR-34-2(28}~-~26G-k5 ' HARLAN, T0WA BROOKLYN-. I0LA LE GRAND. I0WA-
DATE OF LETTING  JAN. 20. 1983% ' '
- hio. -:r’é‘zv. N - OUANTITY Uit UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
“ZLIREMOVE 2 REINSTALL FORNER) STEEL R : . : ) - ,
- EEAH GLARDRAIL 27 “JLINe FT ¥i20 2+805 00 Lops 2+ 750100 L0 31.025 00
7 nEﬁOVAL OF POSTS K JJONLY 30k 22958 300 ceh |80 339 247150
Z8{ POSTS. REWOVE ARDr REINSTALL 78 ONLY LhiE0 L2222 |50 1600 1.280100 3 ?k1 1320 {08
€% R;WOVAL OF GLARDRAEL END.. .
| ANCHORAGE o b ONLY THED 459160 7509 usg oG &200 492 {60
30 A5PH. CEM. CONC.n TYPE 3,&@5&
LEVEL CR STRGTH. C(QURSE. RECYCLED 53 TONS 193¢ 1004 {BY 2000 1. 04000 2258 1170 (80
TOCTAL] o » « & = P O $21%-343 |2k $220+237 |25 4234+ 1399 |32
MONTGOMERY CHUNTY A-C.{-|RESURFAJING PROJECTS FR-34-2{22)1~26-51
FR~71L-20172)=+20-65 2 |CASS COounNTY!A.C-C. RESURFACING PROJELT
FR~71-3{Ck)-+26-15 ARE TIED

by 39¥4




FoRM 650015 TABULATION OF CONSTRUCTION AND MATERIAL BIDS

578 1 15478 I0WA DEPARTMENT OF TRANSPORTATICN {
| — {AY
S LOCATION gy 1y § 34 FROM 0.5 NILE WEST OF U § 71 INTERCHANGE T
i f}géz(:id 1-893 NILES EASTERLY APPROX. 1.9 MILES BID ORDER NO
A4
COunNTY MONTGONERY GRAVES CONST €O INC HENNINGSEHN CONSTR- ROHLIN CONSTR-a (O«
TYPE OF WORK ASPH. CEMENT CONC. RESURF. MELVIN: IOWA 2 INC. INCe
PROJECT HO. FR-34~2{28)--26-59 MIDWEST PAVING (0 ATLANTIC. IOWA ESTHERVILLE: I0WA
DATE GF LETTING JAK. 20s 14981 SIOUX CITY« IOuA
NO. 1TEM ’ QUANTITY It uMIT PRICE AMGUNT | UNIT PRICE ANMOUNT UNIT PRICE AMOUNT
_ ! i E
1iBASE« CLEANING 8 PREPARATION ©OF JOSY|NILES 4Ogoo 122160} 109000 30154 {00 &oa!ag © 22443
ZFPATCHES-. FULL DEPTH 269 S2. YB3 L300 1b~140 |00 2000 1&-830100 aﬁga, 23+ 520
IIFABRIC REIKFORCEMENT 373 S@- YDS sE 55950 Laa 701 |2 IS 1+212
4 AGGREGATE « KEW 2120 TONS LIETS 25083120 bl d 2084 (L0 bbd 20+ 878
Sl FATCHES, ASPHALT CERENT CONCRETE |
SURF ACE 100 TONS L OG0 &-.000|00 7500 7+ 550100 5000 8-800
L] ASPHALT CEMEKRT 17 TONS 23895 35,394,383 21209 3b+b7hkL |00 2080k 35.99Y
71 ASEH. CEfe CONC.s TYPE 8 SURFALE ‘
COURSE~ MIXT. SIZL 1/2'. RECYCLED £087 TONS 1003 L3-052ikY LR S L5~435 (25 1385 28217
81 PRINER OR TACK-COAT BITUREN Th70 GALS. 184 2.573|00 gt ksl 2<k70100 127 3-330
=l PAVERENT MARKINGS : 333 STAS. 1180 4.301]00 1500 S+ ARG {00 1108 4<30%
12| SHOULDERS: GRANULAR SURFACING oF 1293 TONS 53 3167579 1009 12-930 {00 82 12ab97
33 CULVERT~ JACKED COBCRETE RDUY. -
PIFE. 24 INe Dihe. Lug LIN. FT 134an 1%.832{00 313000 1L+ 280100 11008 3L<230
12 APRONS+ COKCRETE« 24 INM. DIA- y ONLY 15500 60100 1R00D L4000 W5l 570
13} CUARD. PIPE APRON. 2% IN. 2 ONLY 1EE00 24000 26000 4go (0o 18000 360
INIREMOVAL OF FORNED STEFL BLAM i :
CUARDRAIL SEARGO|LIN. FT 85 Z.L65162 405 2+278 112 ng 1<E&7
150 CUARDRAIL. FORMED STLEL BEAR PEESO0|LIN. FT LESE 300625 1302 8+347 159 559 7243
ib| GUARDRAIL POSTS. BEAN 112 ONLY bYtL 7-.2u)i92 LA00 7 <Lk 100 5000 55600
17| EXCAVATION, {LASS 10. ROAD¥AY 8 I . i
BORR4U a3g CUws YDS oo £.545100 A40 7. &5y 00 L7 s B33
12| DELINEATORS . SINGLE w@HITE 7 ONLY 2800 Ly4g{0o 2480 202 130 3700 149
15| DELINEATCR. TRIPLE ARBER ]
VERTICAL g ONLY 2400 150|080 3004 1&0 {00 LaD0 %1
SO OBJECT MARKER. TYPL & 5 ONLY 5800 275100 s2is9 2be 50 5000 359
£1| GUARDRAIL+ £ND ANCHCRAGES~ BEAN
BRIDGE+ RE-28 E OHLY &3000 1+6G0 |00 £3080 I~bb0 {30 67500 1350
22| GUARDRAIL. ERD ANCHORAGES~ BEAMN
.| RE-33 3 ONLY 55000 503100 52000 520 |00 32500 325
23| GUARBRAIL+ £AD ANCHCRAGES~ BEAR i
RE-SP 3 ONLY 53600 150090 52000 1+ 550100 Thaleiats 1200
T4l CUARDRAILy END ANCHORAGES+ BEAM
RE-53 Y ONLY 5516 2.2ua{00 59093 2.3u0100 523908 2<030
22| AGGREGATE FOR SPRINKLE TREATRENT el TONS Lﬁqsc 9.400100 S 7 5.064 {38 8309 &.010
]
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FORM 650016
B-FB M 15278

TABULATION OF CONSTRUCTION AND MATERIAL BIDS

JOWA DEPARTMENT OF TRANSPORTATION

LOCATION on ¢t S 34 FROM 0.5 RILE WEST OF U § 71 INTERCHANGE
l£> 1.8%3 nIiLEs FASTERLY APPROX- -9 BILES ' BID ORDER NO. HYy
A 4
COUNTY MCNTGOMERY GRAVES (ONST CO INC HENNINGEEN CONSTR. ROHLIN CONSTR+: (De+
TYPE OF WORK ASPH. {LMENT CON(C.. RESURF. MELVIN. JOLA & INC» INC-
PROJECT NO, FR-34-2(221~-~26-L19 MIDUEST PAVING (0 ATLANTIC. IOLA ESTHERVILLE~ IOUWA
OATE OF LETTING JaN. €0+ 19281 SIOUX CITYs I0QUA '
w0, 1TEM QUARTITY UnNIT UNIT PRICE AMOUNT UNIT PRICE AMOUMT UNIT PRICE AMOUNT
cE{REMNOVE g8 REINSTALL FORRED STELL
BEAM GUARDRAIL 275 LINe. FT a0y 2+4 &L (00 450 2.EX2 150 10p0 275000
7 REROVAL OF PGSTS T8 ONLY Fuy 553100 AT 58500 300 22504
C8l POSTS, REMOVE AND REINSTALL 75 ONLY 3423 2.5L71i25 3553 2vbke 50 Lt{30 }-200 (00
c% REMOVAL OF GUARDRAIL END
ANCHCRAGE 2 ONLY 12 500 750100 13800 780 (G0 7500 Y50 100G
30 ASPH-. CEf. CONC.a TYPE 8 &EDGES
LEVEL ¢R 3TRGTH. COURSE-s RECY{LED Y= TONS 25460 1-300{00 1875 tL3 00 RS &3¢ 1490
TOTAL] e ¢ ¢ o o P S AN 2334537102 3237.070(81 $2U5.601 |2Y
MONTGOMNERY CHUNTY A-C.C+ | RESURFACING PRIOJECTE FR-34-2{3211~26-b9
FR-73L~2(173-4+26G-L9 & [CASY COUNTY|A.(.(.] RESURFACING PROJELT
FR-7L-3(2L)=reG-25 ARE TIED

8t 39vd




TABULATIGK OF CONSTRUCTION AND MATERIAL BIDS

| FORM 550015
5781 15478 I0OWA QEPARTMENT OF TRANSPORYATION {‘%’ﬁ
. LOCATION  on y § 34 FROM 0.5 MILE WEST OF U S 71 INTERCHANGE 2
o 4L{;i£§: L.8%3 MILES EASTERLY APPROX. 1.% MILES BIO ORDER NO. uy
h i .
COUNTY MONTGOMERY KOMATZ CONSTR.« INC-
TYPE GOF WORK ASPH. CEMENT CONC- RESURF. ’
. PROJECT NC. FR-3U4-g(ecl--26G-L"S ST PETER« [TINN-.
DATE OF LETTING Jak. cfix 19561
iTem QUANTITY Uniiy UNIT PRICE ARMOUNT PUMNIT PRICE AMOUNT UNIT PRICE AMOUNT
1] BASE A (LEANING 2 PREPARATION OF OSYNILES 8800 1.527 |00
21 PATCHES. FLLL DEPTH 2k S@. YDS 79130 14-.8301080
S FABRIC REIKFORCEMENT 37 $@. YDS 300 3319100
U] PEGREGATE. NEW 332 TONS A30 24+ 45|00
SPATCHES ASPHALT CEMENT CONCRETE l
SURFACE 10 TONS 7060 7-030100
¢ ASPRALT cEMENT _ 173 {Tons 21090 3433009
7l ASPH. (EM. CONCes TYPE 8 SURFACE sl
COURSE . NIXT. SIZE 3/cwe RECYCLED D& TONS L5ug 93.739 80
&1 PRIMER OR TACK-COAT BITUNEN b7 GALS. 50 2403300
S PAVEMENT MARKINGS 39 STASS L%Gﬁ 5-083:00
10 SHOULDERS. GRANULAR SURFACING OF 129 TONS 1ojun 13.447 |20
13 CULVERT- JACKED CORCRETE RDUY- |
PIPE. 24 IN. DIA. LHJ LINe FT L4060 14.406100
12| APRONS . (ONCRETE. 24 IN. DIp. Y ONLY 25308 1000108
12 CUARDS FIPE APRON- 2u IN. z ONLY 50000 3000160
14 REAOVAL OF FORMED STEEL BEARN : i :
GUARDRAIL SLAS00|LIN. FT 358 1+968]75
35| GUARDRAIL- FORMED STELL BELAR TA5001LIN. FT L#sm 8.387180
}E] GUARDRAIL: POITS. BEARN 112 ONLY L0040 L-72000
1 EXCAVATIONS CLASS 10~ ROADLAY & ' )
8¢RRCY REE CU. YBS 530 4¥.575100
18| DELINCATORS . SINGLE WHITE 7 oNLY 2000 Lul|oa g
3% DELINEATOR. TRIFPLE ANSER gg
VERTICAL H ONLY zloo 126100 L
ECIOBJECT MARKER. TYPE 3 g ONLY &30 309104 &
£l GUARDRATIL. END ANCHORAGES. BEAN ~J
BRIDGE« RE-28 P ONLY 70300 1.400180
TT| GUARDRAIL. ERD ANCHORAGES~ BEAD
EE-32 bi ONLY 35020 350100
S CUARDRATIL: END ANCHORAGES+ BLAN
RFE-52 3 ONLY Y5030 3.350 (00
9l CUARDRAIL~ END ANCHORAGES~ BEAM
RE-~53 Y ONLY L3030 2. 430100
8 AGGREGATE FOR SPRINKLE TREATHMENT 44 TONS paa e L4 300600




FORM 630016

B-78 11 13478

TABULATION OF CONSTRUCTION AND MATERIAL 81035

[OWA DEPARTMENT OF TRANSPORTATION

LOCATION oy y S 34 FROM 0.5 RILE WEST OF U S 7L INTERCHANGE

roea

44/: 1.893 BILES EASTERLY APPROX. 1.9 fILES sioomoeA NG, Y
v
COounNTY MCRTGENERY COMATZ (ONSTR-+ [NC.
TYPE OF WORK ASPH. CEMENT CONC- RESURF.
PROJECT NO. FR-34~2{2Cl~~86-LtY ST. PETER+ MIKN.
DATE OF LETTING JAK. €0~ 15881
NGO, ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT #RICE AMOQUNT UNIT PRICE AMOUNT
Eh'RaﬂOVE 8 REINSTALL FCORMEDL STEEL
GL AN -GUARDRAIL 274 LIN. FT 1208 3,300 |60
ZFI REMOVAL OF POSTS 28 ONLY GG 0o 39901496
c8|lPOSTS~. REMOVE AND REINSTALL e ONLY L4030 1-35688
£% REMOVAL OF GUARILRAIL END
ANCHORAGE H ONLY SG05 54600
SG|ASPH. (Efe CONCe. TYPE B BEDGES
LEVEL CR STRGTH. COURSE~ RECYCLED £z TONS L5M0 500 80
TOTAL]D & » « o » v e s P I $°L1.335(08%
MONTGORERY CDUNTY A.Q.C.|RESURFA{ING PROJECTS FR-?%-E{EE)~-QSMBH
FR-71-2(171-426-b% 8 [CAST COUNTYIA.C.C RESURFACING PROJELT
FR-?1-2(2k)-126-15 ARL TILD

8¢ 39vd
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Appendix F



PAGE 50

APPENDIX
Engineering Fabric

Project FR-71-2(17)~-2G~69

Station to Station Station to Station
488+65 to 488+95 532+37 to 532+70
490+78 to 490+98 543+85 to 544425
517+50 to 518+22 544471 to 545+00
518+00 to 518436 544+46 to 545406
227+7 to 528420 553469 to 554+19

Project FR-71-3(26}--2G-15
Left Lane

Station to Station Station to Station
739+52 to 740409 805+45 to 805+88
741+00 to 748410 Bl2+73 to 812+97
750+20 to 750+62 829+58 to 830+36
759+18 to 760+80 832+73 to 833400
762400 to 765+85 834+35 to 836477
767+22 to 768+00 840+39 to 841+34
768+55 to 768+75 _ 860+87 to 860+87
770+85 to 781+80 B66+65 to B67+25
783400 to 78B3+25 869+90 +to B870+11
785415 to 785+60 871+23 to B71+68
803+07 to 803+57 874+20 to B77+37
804+64 to BOS+00 879+08 to BBO+G5

Right Lane

885+98 to 886+17 829+6]1 to 830433
885+27 to 885+51 826+22 to 826+39
882+20 to 882+02 825435 to 825+50
877+13 to 877+31 802400 to 802420
874+38 to 876+32 785415 to 785+60
B72+50 to 872+77 784400 to 784+25
871+65 to 871480 783435 to 783+60
866+03 to 866+20 T78+74 to 782+472
855+63 to 860+29 759418 to 765450
B850+54 to 854+44 753+74 to 753494
846480 to 847+76 752460 to 752+84
840+48 to 841+7s6 749406 to 749+34
834455 to 835433 750+23 to 750453
831450 to 831+11 :
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Appendix G



Form 000020

2-75 H-15078

To Office
Attention
From
Office

ISubject

PAGE 52
IOWA DEPARTMENT OF TRANSPORTATION

Construction Department Date. December 14, 1981
Don Jordison Ref. No.
FR-71~3(26)~~2G~15
John Tebrinke - Cass Co.
for W. G. Burgan FR-71-2(17)--2G~69
Red 0Oak Construction FR-34-2(22)-~2G~69
Montgomery County
Asphalt Concrete Pavement Recycling ASph. Conc. Resurfacing

Fuel Consumption.

Find 1isted below the summaries of energy consumption for projects
FR-71-3(26)~-2G-15, FR-71-2(17)--2G-69 and FR-34-2(22)--2G-69.

Gallons of fuel used is shown in equivalent gallons of gasoline
at 125,000 BTU./gallon.

No. 2 diesel was used in the plant generator, secondary dryer and
trucks that hauled the hot mix, new aggregate and hydrated lime.
No. 5 fuel 01l was used in the primary dryer.

The secondary dryer was used on eleven days and production was increased
approximately 45 tons per hour when it was in operation.

Moisture content of the salvaged asphaltic concrete prior to induction
into the secondary dryer was 4.6% to 6.2% as determined from samples
run by the District Materials lab. Moisture content of the salvaged
material sampled at the outlet end of the secondary dryer was approxi-
mately 2.5%.

For comparison, the moisture content was 2.1% in the asphaltic concrete
that was milled on I-80 from Stuart to Greenfield this past season.

Moisture content of the new aggregate was approximately 2.5% in the
coarse aggregate and 7.0% in the fine aggregate.

SUMMARY OF ENERGY CONSUMPTION - Project FR-71-3(26)--2G-15:
Tons mix used on road:

Surface course 28,848.42 tons

Strengthening course 2,406.32 tons

Full depth patches 219.54 tons

Surface patch 8.13 tons

Total tons used 31,482.41

Equivalent gallons of gasoliine used;

Piant generator 2,582.1 gals.
Primary dryer 72,323.9 gals.
Secondary dryer 982.8 gals.
Hot mis haul 7,276.5 gals.
New aggregate haul 3,699.0 gals
Hydrated 1ime haul ~2,018.0 gals

oo ou

page 1
{continued next page)



PAGE 53
Don Jdordison December 14, 1981
Page 2

Eguivalent gallons of gasoline per ton of mix used:

Plant generator = “?%%%%?%T = 0.082
Primary dryer T LB = 2207
Sécondary‘dryer T a8 = 0.031
Hot mix haul = “§%%%%f%f = 0.231
New aggregate haul = *§%%%%?%T = 0.117
Hydrated Iiﬁe haul = “§%%%%%%T = 0.064
Total gais/ton = 2.822

SUMMARY OF ENERGY CONSUMPTION - Project Fr-34-2(22)--2G-69
Tons of mix used on road:

Surface course = 6105,00
Leveling course = 61.83
Full depth patch = 223.09
Surface patch = 1,00
‘Total tons used = $£390.92

Equivalent gallons of gasoline used:

Piant generator = 655.1 gals
Primary dryer = 14790.3 gals
Secondary dryer = 827.9 gals
Hot mix haul = 3732.7 gals
New aggregate haul = 751.0 gals
Hydrated Time haul = 404.0 gals

Equivalent gallons of gasoline used per ton of mix:

655.1  _
“%390.07 - 0.102

14790.3
6300.07 2.314

827.9 _
“%390.07 - 0-130

3732.7
—£300.07 0.584

751.0
5390.07 0.118

404.0
35597 0.063

3.311

Plant generator

- Primary dryer

Secondary dryer

Hot mix haul

New aggregate haul

Hydrated lime haul

i

Total gals per ton

(continued next page)



Don Jordison
page 3 of 3

PAGE 54
December 14, 1981

SUMMARY OF ENERGY CONSUMPTION - Project FR-71-2(17)--2G-69

Ton of mix used on road:

Surface course
Leveling course
Surface patch

Total tons used

22181.32 tons
301.93 tons
4.00 tons

22487.

25

Equivalent gallons of gasoline used:

Plant generator
Primary dryer
Secondary dryer
Hot mix haul

New aggregate haul
Hydrated lime haul

12 T | S T O ¢ S

1523.
45487.
- 12923,
7176.
2642,
1346.

QoI WS

gais.
gals.
gals.
gals.
gals.
gals.

Equivalent gallions of gasoline per ton of mix used:

Plant generator
Primary dryer
Secondary dryer
Hot mix haul

New aggregate haul

Hydrated lime haul

Total gals. per ton

WGB:JDT:jg

1523,

6

22487,

45487.3
22487,

. 2
22487.

7176.

.0
22487.

1346,
22487,

12923

2642

cc: dJ. Lane, Dist. Materials

RC file

25

3
25

25

5
25

25

0
25

0.068

2.023

0.575

0.319

0.117

0.060

“3.167

Engr., D.0.T., Atlantic



